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1. Introduction

In NR, it is important to consider how to utilize wider BW ranging from a few hundreds of MHz to a few GHz at a higher carrier frequency of up to 100 GHz. At the RAN1#84bis meeting, there were the following agreements related to BW for NR. 
Agreements:
· Largest component carrier bandwidth not smaller than 80 MHz for at least one numerology is supported

· Waveform is based on OFDM 

At the RAN1#85 meeting, the following agreements regarding the NW and UE channel BW have been also reached.

Agreements:
· NR should support of flexible NW and UE channel bandwidth

· FFS: NR carrier bandwidth should consider to allow efficient unlicensed spectrum access
· The NR physical-layer design should allow for fine granularity in terms of NR carrier bandwidth 

· The NR physical-layer design should be such that devices with different bandwidth capabilities can efficiently access the same NR carrier regardless of the NR carrier bandwidth

· FFS: minimum bandwidth
· FFS: There should not be an assumption that devices necessarily support the same set of bandwidths for transmission and reception
· FFS: There should not be an assumption that the network carrier bandwidth is necessarily the same for downlink and uplink
In this document, we provide our initial views on operational scenarios using wider BW targeting a carrier frequency of around 30GHz. We also discuss the impact of operational scenario on the physical layer designs for the NR. 
2. Wider BW Operational Scenarios
For the initial deployment of NR, a set of NR specifications should allow for the potential future spectrum allocation. For example, carrier frequencies of around 30 GHz-40 GHz will be considered for the first commercial deployment. In those carrier frequencies, the NW channel BW of up to1GHz will be available for each operator. We note that having NW channel BW of 1GHz doesn’t necessarily mean that UE also has 1GHz BW capability (The agreement says that the NR physical-layer design should be such that devices with different bandwidth capabilities can efficiently access the same NR carrier regardless of the NR carrier bandwidth). Although there were agreements related to the NW and UE channel BW, how to utilize or realize such a wider BW haven’t been fully discussed. There would be some options to achieve the wider BW of up to 1 GHz. Figure 1 also shows these options.
· Alt. 1: Single-carrier operation

· NW channel BW of an NR carrier is equal to a BW allocated

· UEs with different BW capabilities can have flexibly to access to the NR carrier
· Alt. 2: Multi-carrier operation, e.g., LTE-Advanced carrier aggregation (CA)
· Multiple NW channel BWs of multiple NR carriers constitute a BW allocated 
· UE channel BW is a multiple of NW channel BWs of multiple NR carriers
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Figure 1 – Wider BW operation (Alt. 1 and Alt. 2).

According to the RAN1 agreement, NR designs seem to be targeting the wider BW operation based on Alt. 1. However, it is not yet clear if the NW channel BW which is narrower than the actual BW to be allocated is defined. If such a BW is defined, multi-carrier operation (Alt. 2) is necessary to utilize the full BW allocated. Another motivation to support multi-carrier operation is that each BS apparatus is not ready to support the full BW of around 1GHz if the existing BS apparatus is reused for the initial NR deployment. This is also illustrated in Fig. 2. In this case, aggregating NR carriers over multiple gNBs would be desired to achieve higher data rate for eMBB. The simplest approach is to reuse LTE-A CA mechanism (Alt. 2). Alt. 2 would be also needed to aggregate the channel BW of different carrier frequencies, which is referred to as inter-band CA. However, Alt. 2 is not flexible and efficient enough to expand the NW channel BW in the same frequency carrier. Even when the NW is operating based on multi-carrier approach (as in Alt. 2), it is desired that the UEs with different BW capabilities can have flexibly to access to the NR carriers (as in Alt. 1). This new alternative (Alt. 3) can be regarded as the mixture of Alt. 1 and Alt. 2 as shown in Fig. 3. 
· Alt. 3: Multi-carrier operation only from NW perspective

· Multiple NW channel BWs of multiple NR carriers constitute a BW allocated
· UEs with different BW capabilities can have flexibly to access to the NR carriers

For the initial access of Alt. 3, UE may have access to the one of NR carriers. After some point of initial access procedure, the UE can have flexibly to access to the multiple NR carriers as if it has access to the single NR carrier with a wider BW regardless of NW channel BW and the number of NR carriers. 
Proposal: Study an efficient mechanism to achieve a wider BW of around 1GHz and the corresponding feasibilities from both NW and UE perspectives.

Observation: It would be desired that UE with different BW capability can have flexibly to access to the NR carriers regardless of NW channel BW and the number of NR carriers.
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Figure 2 – Example of NW multi-carrier operation.
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Figure 3 – Wider BW operation (Alt. 3).

3. Physical Layer Impact
In this section, we briefly discussed the potential impact on the physical layer channel designs. We see that there are lots of similarities in terms of the physical layer design among the three alternatives. 
· Initial access

The maximum BW for the broadcast signals/channels related to initial access is to be defined. In Alt. 1, a single set of broadcast signals/channels related to initial access would be flexibly located and transmitted within a NR carrier. On the other hand, in Alt. 2 and Alt. 3, initial access is performed within a NR carrier. This means that multiple sets of broadcast signals/channels are to be transmitted from NW perspective. 
· Scheduling/HARQ 

In Alt. 1 and Alt. 3, only one TB is mapped to entire NW channel BW while one TB is mapped per NR carrier in Alt. 2. This also makes difference in scheduling/HARQ between Alt1/3 and Alt. 2. Basically, in Alt. 2, all of these procedures are performed per NR carrier.
The above is also summarized in Table I.

Table I – Impact on PHY designs
	
	Alt. 1
	Alt. 3
	Alt. 2

	Initial access
	Flexible assuming that SS and essential broadcast information can flexibly be located and transmitted.
	Per NR carrier

	TB mapping/
scheduling/HARQ entity
	One TB-to-multiple carriers mapping
	One TB-to-one carrier mapping


4. Conclusion
In this contribution, we presented initial views on the mechanism to use a wider BW of around 1GHz considering the future spectrum allocation. Based on the discussion, we propose the followings.
Proposal: Study an efficient mechanism to achieve a wider BW of around 1GHz and the corresponding feasibilities from both NW and UE perspectives.

Observation: It would be desired that UE with different BW capability can have flexibly to access to the NR carriers regardless of NW channel BW and the number of NR carriers.
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